Impact of long-term caloric restriction on cardiac senescence: caloric restriction ameliorates cardiac diastolic dysfunction associated with aging.
Approximately half of older patients with congestive heart failure have normal left ventricular (LV) systolic but abnormal LV diastolic function. In mammalian hearts, aging is associated with LV diastolic dysfunction. Caloric restriction (CR) is expected to retard cellular senescence and to attenuate the physiological decline in organ function. Therefore, the aim of the present study was to investigate the impact of long-term CR on cardiac senescence, in particular the effect of CR on LV diastolic dysfunction associated with aging. Male 8-month-old Fischer344 rats were divided into ad libitum fed and CR (40% energy reduction) groups. LV function was evaluated by echocardiography and cardiac senescence was compared between the two groups at the age of 30-month-old. (1) Echocardiography showed similar LV systolic function, but better LV diastolic function in the CR group. (2) Histological analysis revealed that CR attenuated the accumulation of senescence-associated β-galactosidase and lipofuscin and reduced myocyte apoptosis. (3) In measurements of [Ca(2+)](i) transients, the time to 50% relaxation was significantly smaller in the CR group, whereas F/F(0) was similar. (4) CR attenuated the decrease in sarcoplasmic reticulum calcium ATPase 2 protein with aging. (5) CR suppressed the mammalian target of rapamycin (mTOR) pathway and increased the ratio of conjugated to cytosolic light chain 3, suggesting that autophagy is enhanced in the CR hearts. In conclusion, CR improves diastolic function in the senescent myocardium by amelioration of the age-associated deterioration in intracellular Ca(2+) handling. Enhanced autophagy via the suppression of mTOR during CR may retard cardiac senescence.